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May 3, 2001 



Dear Mr. Bali, 

Attached please find the results of the prior art search you requested for application #09/207,339. 
For claim 1 , 1 found several references to pattern recognition systems featuring collimated beams 
of light and one or more of the light manipulating steps indicated in the first 10 parts of that claim. 
I also found a reference or two mentioning broadband optical interferometry and one or more of 
the first three steps. There were several more references when I used just the term optical 
interferometry. With respect to identification of persons using fingernail beds, I found one article 
about a company that does this, probably the assignee, as well as a few mentions that this 
process exists (past the filing date). 

Please let me know if you have any questions. 
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01753100 SUPPLIER NUMBER: 16645509 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Precision ref lectometer with spurious-free enhanced sensitivity. (HP 8504B 
precision ref lectometer) (Technical) 

Braun, David M. ; Derickson, Dennis J.; Fernandez, Luis M. ; LeCheminant, 
Greg D. 

Hewlett-Packard Journal, v46, nl, p39(4) 
Feb, 1995 

DOCUMENT TYPE: Technical ISSN: 0018-1153 LANGUAGE : ENGLISH 

RECORD TYPE: FULLTEXT; ABSTRACT 

WORD COUNT: 2337 LINE COUNT: 00190 

...ABSTRACT: optical fiber systems. HP has developed a precision 
ref lectometer, the HP 8504B, which employs an optical low-coherence 
reflectometry technique. The technique uses a Michelson interferometer 
with a low-coherence, broadband optical source for the measurement of 
optical reflections. A translating mirror is contained in one arm of the 
device, the device under test (DUT) is placed... 

... optical reflections in optical fiber systems. [1,2] The HP 8504B 

precision ref lectometer (Fig. 1) uses an optical low-coherence 
reflectometry technique employing a Michelson interferometer with a 
low-coherence, broadband optical source to make spatially resolved 
measurements of optical reflections. One arm of the Michelson 
interferometer contains a translating mirror and in the other 
interferometer arm. . . 
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DIALOG (R) File 88: Gale Group Business A.R.T.S. 
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04322152 SUPPLIER NUMBER: 19587742 

Noise and information in interf erometric cross correlators. 

Hill, Kent B.; Basinger, Scott A.; Stack, Ronald A.; Brady, David J. 
Applied Optics, v36, nl7, p3948(ll) 
June 10, 1997 

ISSN: 0003-6935 LANGUAGE: English RECORD TYPE: Abstract 

AUTHOR ABSTRACT: We consider optical interf erometric cross correlators 
based on broadband light sources. We derive the signal-to-noise ratio 
from basic principles and supply experimental evidence that corroborates 
the theoretical analysis. Noise sources are discussed... 
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03568684 SUPPLIER NUMBER: 16959415 

Balancing optical path lengths in broadband fiber interferometers. 
Burnett, J.G.; Greenaway, A.H.; McBride, R. ; Jones, J.D.C. 
Applied Optics, v34, nl3, p2194(8) 
May 1, 1995 

ISSN: 0003-6935 LANGUAGE: English RECORD TYPE: Citation 

Balancing optical path lengths in broadband fiber interferometers. 
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02846886 SUPPLIER NUMBER: 12983103 

Cutting optical fibers to equal lengths for broadband stellar 



inter ferometry. ( Optical Technology) 
Burnett, J.G.; Jones, J.D.C. 
Applied Optics, v31, nl6, p2977(2) 
June 1, 1992 

ISSN: 0003-6935 LANGUAGE: English RECORD TYPE: Citation 

Cutting optical fibers to equal lengths for broadband stellar 
interferometry . ( Optical Technology) 

9 
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Fourier transform infrared spectrometry. 
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00914083 95-63475 
How flat is that? 
Stout, Gail 

Quality v33n9 PP: 18-22 Sep 1994 
ISSN: 0360-9936 JRNL CODE: QUA 
WORD COUNT: 2568 

...TEXT: reading gage. An inspector places the gage in the surface plate ! s 
center on the longest center line and zeros the indicator. Under 18", the 
scanning pattern is random. Larger plates use the eight-line Union Jack 
pattern . When this gage identifies heightened areas, they are 
meticulously hand flattened with an abrasive. 

Though Europeans prefer a grid pattern as a method for dividing a plate 
surface for... true of any metrology equipment." 

HOW AUTOCOLLIMATORS WORK 

Light from an object point (O) is collimated or made parallel by an 
objective lens. If the collimated beam falls perpendicular to a plane 
reflecting surface, the light reflects back along its original path 
and focuses at a point coincident with the objective points. If the 
reflector is tilted through an angle 0, then. . . 

...known constant for the autocollimator, measurement of the displacement d 
enables ascertaining the tilt 0. 

Each measurement results in a datapoint along a Union Jack pattern . An 
inspector measures each straight line of the Union Jack independently 
(AB, BC, CD, DA, etc) . In data reduction, diagonals are joined at their 
midpoint (called closure. . . 
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01318214 SUPPLIER NUMBER: 07921912 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Inspection and quality control using laser profile analysis. 

Laskowski, Edward L. 

I&CS (Instrumentation & Control Systems), v62, n9, p31(4) 
Sept, 1989 

ISSN: 0746-2395 LANGUAGE: ENGLISH RECORD TYPE: FULLTEXT; ABSTRACT 

WORD COUNT: 2612 LINE COUNT: 00201 

... rate be appropriate to detect significant features. 

Another way to go 

Namco Controls has developed a line scanner one-dimensional sensor 
for silhouette profiling. A scanning laser beam is swept down across 
the part as it passes. Behind the part lies a retroref lective strip of tape 
that returns light immediately back to the scanning sensor. Since the 
collimated beam of light does not expand significantly, even at 
relatively large distances, it acts as a focused spot for detecting part 
edges — no lenses are needed. 

Because the... are not. 

The system can easily inspect and sort one container from another as 
long as they have some shape difference. Fig. 4 shows an arrangement for 
scanning bottles. 

There are roughly 30 to 40 common container designs for beverages. 
Accounting for forward or reverse entry, there are about 80 discrete 
pattern designs... 
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04538001 Supplier Number: 46667475 (USE FORMAT 7 FOR FULLTEXT) 
Laser Microscope Could Make Diagnosing Melanoma Easier 

Dermatology Times, pi 
Sept, 1996 

Language: English Record Type: Fulltext 
Document Type: Magazine/ Journal ; Trade 
Word Count: 659 

melanoma clinical research fellow working under the direction of 
Arthur Sober, MD, associate professor, department of dermatology, Harvard 
Medical School, Boston. 

In this instrument, a collimated 1064-nm beam of the Nd : YAG laser 
passes into the CSLM with video rate scanning using a galvanometric and 
polygon mirrors, which scan the light in 'X 1 and ! Y f directions, 
respectively. After passing through the 100X microscope lens to the skin, 
the light is reflected back, separated from incoming light by a beam 
splitter , and is eventually recorded on both a video monitor and videotape 
recorder. The imaging is based on the detection of singly backscattered 
photons. Melanin strongly... 

. . .by the fact that the confocal scanning laser microscope produces 
horizontal images whereas the pathology sections are vertical. 

In these preliminary trials, the researchers have identified several 
patterns which they believe characterize different skin layers and benign 
and malignant pigmented lesions. For example, the stratum corneum appears 
to be distinguished by its backscatter. . . 
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08578856 SUPPLIER NUMBER: 18122708 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Face recognition: the oldest way to verify ID is now the newest. (Imaging 
Technology) 

Kuperstein, Michael 

Defense & Security Electronics, v28, n3, p28(2) 
March, 1996 

ISSN: 1084-2829 LANGUAGE: English RECORD TYPE: Fulltext; Abstract 

WORD COUNT: 2261 LINE COUNT: 00175 

Neural nets are a class of mathematical models that roughly mimic 
brainlike computing and do two things well — learn from their own previous 
experience and recognize patterns in a context. Where most software 
employ hard rules — i.e., something is either true or not true — neural 
nets are fuzzy. They say that... ray source on one side and 48 three-inch 
detectors on the other. "The technology is quit simple," said Orphan. "The 
gamma-ray source is collimated into a fan beam that passes through the 
vehicle being inspected and detectors on the other side measure the 
attenuation of the gamma rays . " The scanning speed of the VACIS is 
about one foot per second. Once scanned the image is passed to a computer 
and presented to the operator in... 
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Manufacturers, (laser industry) (The 1992 Buyers Guide) (Directory) 

Laser Focus World, v27, nSPEISS, p746(155) 
Dec 15, 1991 

DOCUMENT TYPE: Directory ISSN: 0740-2511 LANGUAGE: ENGLISH 



RECORD TYPE: FULLTEXT 

WORD COUNT: 139277 LINE COUNT: 11434 



. George; ch sci, Nicholas George; 1982 Manufacturers 

ring-wedge-photodetector & complete optical-recognition systems 
incorporating ring-wedge detectors, 64-channel interfaces, and software. 
Applications include pattern recognition , defect detection, surface 
finish, participate analysis, and medical instrumentation. Offers 
consulting services in all phases of optical pattern recognition with 
emphasis on high-speed, real time systems, (see ad p 180) 

Automatic Switch Co, Angar Scientific Co Inc, PO Box 538, Florham 
Park, NJ. . . 

...vision systems for applications including on-line sensing and control; 
display; analog, digital, and microprocessor information processing; 
materials characterization and processing; computer control; and 
measurement, inspection , and optical pattern recognition - Evaluates 
technical & commercial feasibility of new systems. Provides contract R&D 
and prototypes. 

Axiom Analytical Inc. 1278 Glenneyre, Laguna Beach, CA. 92651; 
714-497-1407 .. .William Adaway; gen mgr, Sal D'Agostino; 1981 Manufactures 
of machine vision systems for the electronics, food, pharmaceutical, 
printing, traffic, and other industries. Products include pattern 
recognition (TRACKER), OCR (READER), print quality inspection, traffic 
analysis system (TAS) , 3D inspection, and general 2D gaging and inspection, 
systems. 

Comstock Inc, 1005 Alvin Weinberg Dr...s&e 15, 1981 Manufactures 
industrial machine vision systems for the electronics, food, 
pharmaceutical, printing, and traffic industries. Products include; optical 
character readers (OCR) and verifiers , pattern recognition / web 
inspection , traffic analysis system (TAS), and target vision ongines 
(TPRIP) . CRS 1 000 systems make extensive use of high speed hardware based 
algorithms. More than 500... s&e 30,1982 Manufactures image processing 
boards, modular subsystems, and software development tools for machine 
vision and image analysis. Specific applications include automated IC 
inspection and assembly; pattern recognition ; measurement; robot 
guidance; biomedical image analysis;, medical image enchancement; and 
particle sizing. 

Imatronic Inc, 1275 Paramount Pkwy, Batavia, IL 60510; 708-406-1920, 
FAX 708... vp mfg, Michael Gillespie; acct mgr, Deborah Harris; emp 20, 1963 
Manufactures He-Ne lasers, custom laser tubes, and industrial laser 
systems; holographic instruments including beam expanders, collimators / 

splitters , spatial filters, electronic shutter systems, and power meters. 
Distributor of Kodak, Agf a-Gevaef t , and Ilford holographic plates and film, 
Designs custom HeNe line generators, vision. Lambrecht Sr; vp, Alvin 
Lambrecht; •mktg mgr, Hank Banas; ch sci, Vinod K. Vats; r&d, Raymond 
Lambrecht; emp 29, s&e 4, 1933 Manufactures beam splitters , coatings, 
collimators , optical filters, lenses, mirrors, polarizers, waveplates, 
Babinet-Soliel compensators, optical attenuators, and radiometers/ 
photometers. Provides optical-coating, lens-design services, prototype and 
small run manufacturing. . . 
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Biometric systems open the door, (fraud prevention and security-control 
devices) 

Rosen, Jerome 

Mechanical Engineering-CIME, vll2, nil, p58(4) 
Nov, 1990 

ISSN: 0025-6501 LANGUAGE: ENGLISH RECORD TYPE: FULLTEXT 

WORD COUNT: 2732 LINE COUNT: 00218 

when he was helping his father, who is an opthamologist, take 



photos to detect eye disease. Hill researched the medical literature and 
learned that retinal patterns are unique. 

Retinal scanners have found a variety of uses in security access 
control at the Pentagon and various intelligence agencies. The Arkansas 
Democrat newspaper in Little Rock, uses... 

...in other states, the Federal Highway Administration commissioned a study 
of the use of retinal scans as a solution of the problem. 

Eyedentify's retinal pattern verifier is equipped with a lighted 
concentric circle eye target and a headrest. According to a company 
spokesman, "The back of the eye is like a... 

...by pressing a button. (A hands-free mode automatically senses the user's 
presence and begins the scan.) 

During the scan, a very low-intensity collixnated infrared light 
beam from an LED shines through the lens of the eye onto the retina and 
follows a circular path about the center of vision. The amount... 

...light reflected back from the eye is sensed by the verifier and recorded 
as the beam progresses around the circular path. The intensity of reflected 

light is thus modulated by the difference in the reflectivity between 
the retinal blood vessels and the adjacent tissue. 

This information is compared against retina blood vessel pattern 
information. . . 
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Identifying risks in biometrics use. (Technology Information) 
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Teradyne Acquires Control Automation, Manufacturer of Automated Optical 
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-SJB SERVICES: Facing up to biometrics 
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02650563 (THIS IS THE FULLTEXT) 
Going Beyond The Fingernail 

(Automated Individual Monitoring System Technology (Little River, SC) 
develops biometric system that identifies people via epidermal patterns 
underneath fingernails) 

UU*te *l€i, v 1,n ti 5, p 41+ 
^Novenibe r 1999 J 

-DOCUMENT TYPE: Journal (United States) 
LANGUAGE: English RECORD TYPE: Fulltext 
WORD COUNT: 1121 

ABSTRACT: 

Automated Individual Monitoring System Technology Inc (AIMS) (Little River, 
SC) is working on a biometric system that identifies people by their 
nailbeds - the epidermal patterns underneath fingernails. The company is 
focusing on the technology because it is non-invasive, citing concerns that 
some consumers would object to other biometric methods. The system can 
take readings through nail polish or gloves, and acts like a bar code 
reader that takes less than one second. The information is expected to 
consume between 8-256 bytes of memory, depending on resolution. The length 
of scanning can be adjusted for different levels of security. AIMS wants to 
lend its technology to an established company, and is also seeking partners 
to obtain the $1.2 mil needed to develop the system. Some analysts hold the 
company faces challenges in getting the technology to market, due to 
infrastructure and other concerns. The full text discusses additional 
advantages of the system. 

TEXT: 

Searching for an unobtrusive and efficient method for identifying 
individuals / five entrepreneurs have developed a biometric technology 
that reads patterns on the hand's nailbed - 

By Richard Mitchell 

While an expanding number of corporations and government entities are 
positioning biometrics as a more efficient method for identifying 
customers, workers and benefits recipients, getting persons comfortable 
with the technologies remains a challenge. The fingerprint, for instance, 
one of the most popular biometric applications, often carries a criminal 
stigma. Fingerprinting also is viewed by some as an invasion of privacy, 
causing potential users to resist such systems. 

The development of unobtrusive biometrics / thus, is a strategy of some 
vendors trying to stand out in an increasingly competitive market. One such 
vendor is Little River, S.C. -based Automated Individual Monitoring System 
Technology Inc. (AIMS), which developed a procedure to ID persons by the 
patterns on their nailbeds , the epidermal structure located directly 
beneath the fingernail. 

The system uses a scanner that can read nailbed patterns through fingernail 
polish or latex gloves. Under the system, an individual's "bar code" is 
taken by shining a light into the fingertip. By tracking the frequency, 
duration, signal strength, and reflected rays from the outgoing light, the 
hidden nailbed structure is analyzed. The pattern can be stored in a 
central computer database or on a microprocessor chip. During a 
transaction, users will wave their fingers in front of a scanner and the 
patterns are compared to the stored data. 

The nailbed identifier concept was developed after Allen Topping, a San 
Francisco-based AIMS partner and retired video engineer, read a newspaper 
story about newborns being mistakenly swapped at a hospital. He began 
considering new methods of identification, particularly those that would 
not alienate the public. 



photo omitted 

"This is a process of non-evasive biometric matching," Topping says. "My 
mother is 84 and there is no way she will let someone take a fingerprint of 
her. That is for criminals. There is no way she will allow anyone to put a 
laser light into her eyeball. But she will go with the fingernail because 
it is a disposable part of a person's anatomy. People won't think that it 
is invasive. " 

The technology, he believes, is superior to such other biometric 
identifiers as fingerprints, hand geometry, or voice recognition because it 
is less intrusive. "The public will be repulsed at both the handling and 
the close proximity to objects that have been used by people unknown," the 
company's literature states. "In locations of high ambient noise ... voice 
scanning will be extremely difficult without the use of sophisticated 
filtering equipment. AIMS operation is not affected by noise pollution." 

Because the nailbed is read in a similar manner as the bar codes on 
consumer products, Topping says transactions will take less than a second. 
The bar code is expected to take up between 8 and 256 bytes of memory, 
depending on the resolution. 

But the nailbed system differs from that of a traditional bar code because 
an exact match is not required to identify individuals • For instance, 
while the digitized nailbed may create an identity pattern represented by 
the numbers 12345678987654321, a "low resolution quick scan" may only 

search for 1-3-56798 43 — . While that is an incomplete read, it may be 

more than satisfactory considering the millions of possible combinations of 
spaces between the nailbed ridges and the thickness and height of each 
nailbed ridge, Topping says. 

"Given the enormous number of possible combinations and the end user's 
options to increase or decrease the scanned resolution, the practical 
applications are immense," Topping notes. "Because each nailbed is unique, 
a series of very low-resolution scans using one or more different 
fingernails may be judged sufficient and equal to a very high-resolution 
scan of a single finger." 

Security levels could be adjusted for different situations, he says. For 
instance, a bank identifying a customer who wants to withdraw $20 from an 
ATM may just require a l/8th-second scan of a single finger. For larger 
withdrawals, when more security is deemed necessary, the bank might require 
a 1-second scan of the same finger. 

"At the opposite extreme, unlocking a nuclear warhead might require several 
minutes of scanning for all 10 fingers, inserted in a specific sequence, 
and from one or more people," Topping notes. "The possible combinations of 
data words are beyond computation." The same scanner could be used for each 
circumstance, with adjustments made to the device for the resolution and 
time function, he adds. 

Challenges Await 

But for all their enthusiasm and confidence in the system, AIMS still faces 
the challenge of getting a product to market. The nailbed is still just a 
theoretical process, and the partners still are seeking investors that can 
contribute up to $1.2 million to develop a system. "We want to turn it over 
to someone already in the business," says Austin Gormley, a Little 
River-based partner. "We just want to give it away and get royalties out of 
it." 

The partners are discussing their technology with potential users, 
including representatives from the U.S. Federal Aviation Administration and 
NASA. The Department of Energy is conducting laboratory tests on the 
concept, Gormley says. While he cannot yet state what the costs will be to 
implement a system, Gormley expects the scanners to sell for about $40. 



The partners are hesitant to release specific details about their system 
before it is implemented. But admit they have filed for a second patent 
that will make the nailbed ID procedure more efficient. 

"The mind-set of the endpoint users ultimately will be far more decisive to 
the evolution of biometrics than the nature of any technology, " Topping 
says. "There are a whole bunch of very good biometric recipes, but the 
developers have been so obsessed with the technical problems that they 
forgot about people like my mom (and their attitudes)." 

Despite the partners' optimism that nailbed identification may eventually 
displace other biometrics , industry analysts and vendors believe AIMS has 
a difficult task in making its mark in the market. "It is not whether the 
technology is viable, but whether there is a niche where it has an 
advantage over systems operating in an existing infrastructure," says 
Joseph Atick, chief executive officer of Visionics Corp., a Jersey City, 
N.J. -based developer of face recognition technology. 

Other Choices 

Though AIMS executives say an advantage of the nailbed system is that it 
can take up minimal memory in a database, Atick says the nailbed technology 
is not alone in that regard. "Facial recognition takes 84 bytes, and you 
can't get down to much beyond that," he says. "It doesn't surprise me that 
new technologies are being developed because there are a lot of unique 
characteristics of the human body. But the question is whether the 
technology is viable, unique and easy to implement." 



Copyright 1999 Faulkner & Gray Inc. 
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Experts say technology could contribute to decline in employee morale 
and Citizenship behaviours 1 

Manufacturers are rushing to develop a variety of new biometrics 
technologies that can identify people by everything from body scent to the 
shape of their ear. But a U.K. -based research group says businesses should 
understand that biometric solutions aren't one-size-fits-all. 

Cleanliness of the user, their age, any diseases they may suffer 
from, their profession and gender can all affect the performance of 
biometrics, according to the 1999 Biometrics Report conducted by the 
research division of SJB Services. 

Biometrics - technologies that can verify a person 's identity 
by the unique physical characteristics found in their fingerprints, 
retinas, iris, palms or even fingernail beds - has been lauded for 
reducing fraud and increasing security. 

According to market forecasters Frost & Sullivan, the worldwide 
market for biometric systems was worth US$102.8 million in 1996, an 
increase of almost seven per cent from the previous year. Originally 
popular only in law enforcement situations, today's biometrics technologies 
have been incorporated into computer security and physical access control 
systems, as well as in the banking and healthcare industries. 

But what companies stand to gain from the efficiency and 
effectiveness of biometrics, they risk losing in employee morale, according 
to some industry observers. 

Research has shown that employees don't respond well to the "Big 
Brother" approach and productivity may be reduced, according to Dr. Lorne 
Sulsky, chair of the Canadian Society for Industrial and Organizational 
Psychology and a professor of psychology at the University of Calgary. "It 
causes stress, there is no question about it," he says, adding that stress 
has been shown to increase absenteeism in the workplace. 

The encroaching use of technology to control physical access can 
backfire if employees perceive its implementation to be a top-down edict, 
Sulsky warns. "Perceptions of organizational injustice predict decreases in 
citizenship behaviours, like going beyond the call of duty." 

It may also prompt what Sulsky calls organizational retaliatory 
behaviour. "Of course, the ultimate in organizational retaliatory behaviour 
is someone going into the office and shooting someone - those are the cases 
that make the press," he says. But the other, more likely, outcomes are the 
small gestures employees do or don't do to make their point known, like 
stealing supplies or refusing to help colleagues. 

Despite these concerns, manufacturers of biometric products continue 
to march towards developing creative, and perhaps odd, ways of identifying 
people by their physical characteristics or behaviours. 

ART Techniques, a French company, is working on the Octophone, a 
telephone-like biometric device which captures images of the ear. 

And Mastiff Electronic Systems has been exploring the viability of 
the Scentinel, an odour verifier. 

"The idea of a smell verifier is usually received with laughter and 
comments about arm pits," write the authors of the Biometrics Report. 
"Although it may seem like an idea cooked up in a school classroom - which 
is not that far from the truth - on closer inspection, Scentinel is a 
system which appears to work using technology which is proving itself in 
other industries." 

There is no way of predicting how invasive biometric technologies 
will become in the constant quest to secure corporate data, says Rob 



Enderle, a senior analyst with Santa Clara, Calif . -based Giga Information 
Group. 

And no one can rule out the possibility that employees might one day 
be asked to sport embedded chips for ultimate access control and security, 
he says. "It's going to take a while before culture allows that kind of 
thing but the technology will be here pretty quickly." 

The technology isn't as far away as some might like to believe. 

Doctors at Emory University in Atlanta recently implanted a tiny chip 
into the brain of a mute and paralyzed 53-year-old man who can now 
communicate simple messages by moving a cursor on a laptop computer with 
mere brain power. 

"As we look at wearable computers, it's not a big jump to say, 'OK, 
you have a wearable, why not just embed the device? 1 " Enderle adds. 

While industry continues to explore new ways of incorporating the 
convenience and security of biometric technologies, the jury is still out 
on some of their long-term health and privacy implications, he says. 

Meanwhile, Enderle predicts a few select people will benefit even if 
the implementation of invasive biometrics eventually backfires. "Biometrics 
is the kind of technology that makes a certain class of attorneys very 
rich." 

COPYRIGHT 1999 Plesman Publications Ltd. (Canada) 
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— New report shows how biometric technologies will change people's 

lives 

Facial recognition is now a viable technology claims a new edition of 
the most comprehensive industry research report, The Biometrics Report, 
published today by SJB Services. Advances in face recognition technology 
have seen installations within the banking sector alone rise from zero to 
11.8% since the end of 1996. 

Although many people are already using biometric technologies in one 
form or another — connecting baggage and boarding cards to airline 
passengers in Malaysia, cashless transactions in Eastern Europe and 
combating mobile telephone subscription fraud and hardware theft in the US 
-- most have no idea what biometrics are and how these identification 
systems measuring human characteristics such as face, fingerprints, hand 
geometry, iris pattern, signature dynamics and even smell, will change 
their lives. According to The Biometrics Report, these verification systems 
are changing the way in which people live and work and even greater changes 
can be expected in the years to come. 

The status of the biometrics industry: Technologies (Fingerprint, 
Hand, Eye, Face, Voice, Signature, Ear, Smell, Keystroke Dynamics, Nail 
Bed ); Suppliers; Standards; Applications (Banking, Immigration, Welfare, 
Healthcare, Physical Access Control, Computer Security, Telecommunications, 
Law and Order) and Future Trends, are all covered in The Biometrics 
Report. Over 300 pages long, it includes details of over 100 suppliers and 
400 installations around the world. The Biometrics Report is available in 
printed format (GBP 497/US$849) and on CD-ROM (GBP 994/US$l, 698 ) . 

CONTACT: Emma Newham, SJB Services Tel: +44 (0)1458 253344 Fax: +44 
(0)1458 253366 e-mail: enewham@sjb.co.uk WWW: http://www.sjb.co.uk 
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THIS IS THE FULL TEXT: COPYRIGHT 1998 M2 Communications Subscription: $ 
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An interferometer for measuring optical surfaces is capable of very 
high sensitivity. A HeNe laser light is converted into a circular polarized 

beam , spatially filtered and collimated. The light beam is passed 
through a photoelastic modulator for modulating the relative phase of the 
two polarization states of the optical field of the beam. The beam is then 
passed through a ROCHON prism which splits the beam into two 
orthogonally polarized components. One beam is reflected off the optical 
surface that is being measured and is recombined with the undeviated beam. 
The resulting irradiance distribution oscillates in the modulation 
frequency and the phase of the oscillation is dependent upon the optical 
path difference between the two beams. The detected interference signal is 
processed to extract the phase information. 

Descriptors: Patents; * Optical interferometers ; Phase modulation; 
Polarization; Surfaces; Optical properties; Measurement; Grazing; High 
sensitivity; Photoelasticity; Signal processing; Helium neon lasers 
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Two multichannel multipTe-obj ect tracking techniques are reviewed. In the 
diffraction grating technique, the input scene is picked up by a TV camera 
and imaged onto a liquid-crystal light valve (LCLV) , and the output side of 
the light valve is illuminated with a suitably polarized and collimated 
coherent laser beam to yield a reflected beam with polarization 
modulated according to the intensity of the incoherent input. This 
reflected beam passes through a beam splitter cube and an analyzer, 
resulting in an intensity modulated coherent image. An array of spectrum 
islands containing the information of the input appears after crossing a 
contact screen/lens combination. In the multiple-focus hololens technique, 
the scene of moving objects is sent into the LCTVSLM through a camera; a 

collimated laser beam is incident upon the LCTV screen; a low-pass 
filter is inserted between the LCTVSLM and the hololens for the removal of 
the high order diffractions due to the grid structure of the LCTV. The 
feasibility of the LCTVSLM and multiple-focus hololens technique is 
demonstrated (C.E. ) 
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Abstract: A new 5-channel binary zone plate array (BZPA) design was 
developed to accelerate the processing speed in a parallel joint transform 
correlator (JTC) for real time facial recognition. A collimated He-Ne 
laser beam illuminates facial images displayed on an electronically 
addressed spatial light modulator interfaced with a computer. Tests 
showed that the ability of the parallel facial recognition system in 
distinguishing a registered person from a non-registered one is five times 
faster than that of conventional methods. 3 Refs. 
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Abstract (Basic) : EP 354732 A 

The optical transducer system comprises a broadband optical source, 
and a tunable filter in the form of a Fabry-Perot interferometer 
connected to receive a broadband optical signal from the source. 
The interferometer is repeatedly swept through its pass band by a 
control signal of triangular or sawtooth waveform, producing a swept 
wavelength optical signal for application to the transducer. 

In one embodiment, the optical output signal from the transducer is 
compared with the output signal from the interferometer to decode it, 
while in another embodiment, a control loop maintains the output 
amplitude (intensity) of the broadband source substantially constant 
over the range of wavelengths used by the transducer, enabling a 
reference channel provided in the transducer to be used for decoding 
purposes . 

ADVANTAGE - Reduced size and weight. 
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Derwent Class: P81; S02 

International Patent Class (Main) : G01D-005/26; G01D-005/30 
International Patent Class (Additional): G01B-009/02; G02F-001/21; 

H01J-005/16; H01L-033/00; H04B-009/00; H04B-010/00 
File Segment: EPI; EngPI 



15/TI/1 (Item 1 from file: 350) 

DIALOG (R) File 350: (c) 2001 Derwent Info Ltd. All rts . reserv. 

Wave-length scanning and interfering system and signal process method 
therefor 



15/TI/2 (Item 2 from file: 350) 

DIALOG(R) File 350: (c) 2001 Derwent Info Ltd. All rts. reserv. 

Object fringe pattern distinguishing method from other fringe 
patterns in interferogram produced by interferometer - monitoring changes 
in irradiation of pixels in array on which interferogram is imaged with 
object in motion, and determining pixels irradiated by fringe pattern 
with object data 
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testing - uses two acousto -optical devices and photo detectors , one 
acting as fixed phase reference and other picks up test medium phase 
information as optical beam scans test area 
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Laser optical phase-shift interf erometric system for profiling test 
surface topography - creating time -varying interference pattern by 
relative movement of test and reference surfaces and identifying max. 
contrast of pattern to avoid composition-dependent phase shift on 
reflection . 
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Abstract (Basic) :^^5 6942 1^A^ 

The scanner supplies coherent ligh t, which is gplit into two beams . 
A first acousto - r>p t- -Le^J — d^iLc-j^ h a is" "a" Tfr s t- channel for selectively 
deflecting a portion of the first beam in accordance with a first 
frequency in^a^ f ijc sjt_^direat ion ■ A s econd c haxuj^-"S^rj-er^4A£g>1 y d&f 1 er.ts a 
first portion of the second beam in accordance with a second frequency 
in first direction. The difference between the two frequencies is 
fixed. 

A seconckacous to-optical device deflects a test beam, which is part 
of the ~fif^T~~portion or tne first beam, and a reference beam, which is 
part of the second portion of the second beam, in a second direction 
perpendicular to the first direction. The test beam passes through an 
area of the test medium in a two dimensional scanning pattern . A 
reflective element is positioned to reflect the test and reference 
beams back through the acousto-optical devices. The test and reference 
beams are detected and a signal processor generates an intermediate 
frequency signal from the test and reference beams, which bears phase 
and amplitude information of the test medium. 

USE - For use in large variety of scientific, industrial and 
biomedical applications e.g. DNA detection, material thickness 
measurement, gas flow and temperature measurement, particle velocity 
measurement, rotation and stress measurement, surface structure 
characterisation, for testing of integrated electronic and optical 
circuits etc. 

ADVANTAGE - Has high speed, non-mechanical, inertialess beam 
scanning capabilities, stationary interfering output beam pair, and has 
compact in-line design for minimising air turbulence and other unstable 
phase noise effects. 
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Abstract (Basic) : US 4030831 A 

The phase detection between interfering light beams in an 
interf erometric system is accomplished by frequency shifting the 
reference beam prior to combination with the interrogation beam and 
electro-optically scanning the resulting pattern to produce an FM 
electrical signal. 

This has the shift frequency as a carrier and the interrogated 
parameter as the modulation data. 

A phase lock loop is responsive to the FM signal to provide a D.C. 
signal that is analogous of rate of change of the interrogated 
parameter with scan. 

This is integrated to provide an outpout voltage signal that is 
proportional to the interrogated parameter and the corresponding 
optical phase difference 
Title Terms: INTERFEROMETER; PHASE; DETECT; OPTICAL; FIGURE; SENSE; 
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with light flux from divider passed through beam splitter and 
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ABSTRACT 

PURPOSE: To highly precisely measure thickness and waviness information by 
providing a second converging means with the principal point being 
conformed to the posterior focus position of a first converging means, and 
providing at least two optical position detecting means in the posterior 
focus position and in the front and rear of it. 

CONSTITUTION: In a wiring pattern inspecting device, the collimated 

laser beam from a laser generating device 5 is expanded by a laser 
expander 6, entered to a polygonal scanner 8, throttled by a scanning lens 
9, and emitted to a substrate 13 to be inspected at a determined angle. The 
reflected light is imaged on a semiconductor position detecting 
element (PSD) 34 by a first converging lens 31 and a second converging lens 
32. The light is divided there into two and converged on a second PSD 
35. It is important here to place the PSD 34 on an imaging surface (the 
rear focus position of the lens 32) and the PSD 35 in a place other than 
this point. The outputs of the PSD 34, 35 are passed through amplifiers 
35a, 35b, 40a, 40b, the imaging position is calculated in first and second 
height arithmetic circuits 36, 41 to determine the height, and information 
such as waviness and brightness is successively determined. 
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ABSTRACT 

PURPOSE: To process the fine change of a pattern at high speed by non- 
linearizing a recognized pattern converted into an optical pattern , 
and after moving it in parallel, converting it again into the pattern . 

CONSTITUTION: Light emitted from a laser 1 is turned into parallel light 

by a collimator lens 2, and is given to a space light modulator 3, 
and the intensity pattern of the parallel light is changed. This light is 
two-dimensional-Fourier- transformed by a Fourier transformation lens 4, 
and further, it is inputted to a coordinate transforming element 5, and is 
polar-coordinate. logarithm- transformed. At that time, the transformation 
that rotation around an origin becomes parallel displacement to an angle 
direction on an output plane in the element 5 and shift is constant in the 
lens 4 is executed. Then, the output of the element 5 is 
Fourier-trans formed again through the lens 4, and is received by a camera 
6. Thus, the transformation constant for the fine shift, the rotation, the 
enlargement and the reduction of the pattern can be realized, and the 
fine change of the pattern can be recognized and processed at high 
speed. 
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Abstract (Basic) : GB 2332545 A 

NOVELTY - A collimated light beam (15) is used to illuminate 
an optical modulator (13) arranged to form a characteristic signature 
(19) . The signature is formed by the diffraction of the beam as a 
function of a modulation signal applied to the modulator. A 
correlator, with holographic filter reference mask (25) , is arranged to 
correlate each signature with a reference signature to form a 
correlation signal (28) . 

DETAILED DESCRIPTION - The correlator arranged to correlate each of 
the characteristic signals from the optical modulator with the 
reference signal. The reference signal is generated by the reference 
mask in the correlator. The holographic filter mask contains a number 
of reference signals generated in optical form and a Fourier transform 
lens to form each of the correlation signals. The output of the 
correlator is a resultant correlation signal that is passed to a 
detector (29) to produce an electrical signal (30) proportional to the 
magnitude of the correlation signal. 

USE - For processing of radar returns corresponding to at least one 
target to provide identification of that targeted body. A potential 
application is for seeker head or smart munitions sensors where 
in-target range profiling could be used for target identification and 
prioritization. Can be used as a scale invariant partner to current 
infrared techniques or as an independent source of target recognition. 
May also be used for identifying, any pattern o_f ^el£_ctroni£L_S-iqnals_ 
"inT £o r example ,^ tele,comm uni_cation. s^.and sensor app_l.ic^;t i ons. 

ADVANTAGE - The apparatus provides a way of identifying targets in 
real-time, and offers deployment features where weight , power 
consumption and volume are critical considerations. 

DESCRIPTION OF DRAWING (S) - An illustration of the optical path 
through the apparatus . 

Optical modulator (13) 

Collimated light beam (15) 

Characteristic signature (19) 

Reference mask (25) 

Correlation signal (28) 

Detector (29) 

Electrical signal (30) 
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Plate for surface position and inclination sensor optical system - has 
lens array comprising transparent plate and gradient index lenses 
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Abstract (Basic) : US 5130852 A 

The surface position/inclination sensor optical system includes a 
single laser source for emitting a single laser beam. The laser beam 
is collimated . A plane with lens array includes a substrate and a 
number of lenses, at least two of which have different focal lengths. 
The number of lenses are integrally arranged in the substrate so as to 
be linearly or two dimensionally arrayed. The collimated beam is 
incident at a right angle on the plate and on the lenses so as to be 
focused on a surface to be tested. The surface to be tested is movable 
or inclinable only to a direction of optical axes of the lenses. 

A beam splitter splits the beam which is reflected or 
scattered on the surface to be tested, the reflected beam passing 
through the lenses. The splitted beam is focussed from the 
splitter. A photosensor senses a light intensity of the beam focused 
through the focusing device. The light intensity derived from one of 
the lenses is compared with that derived from the other of the lenses. 

USE/ADVANTAGE - Character and pattern recognition , 
position/inclination sensor. Lens array is easily and precisely 
aligned. 
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Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5080456 A 19920114 US 90486005 A 19900226 199206 B 

Priority Applications (No Type Date) : US 90486005 A 19900226 

Abstract (Basic) : US 5080456 A 

A bar code scanner comprises a light source for directing a 
collimated beam of light in a path toward a symbol to be scanned, 
and a moving optical element in the path to cause the beam of light to 
move along a scan line. An optical unit in the path creates a spot of 
light defined by the beam, having a size related to the size of 
features of the symbol to be scanned . The beam of light exhibits 
the spot size over a substantial distance along an axis of the beam, 
the optical unit including a slit in the path perpendicular to the axis 
of the beam. 

A light detector is positioned to receive light reflected from the 
symbol. The light source is a laser. The optical element is solid in 
the shape of a figure formed by rotation of a line about an axis, the 
line being at an angle to the axis. The figure is a linear axicon, and 
the beam of light is refracted by the optical element. 

USE/ADVANTAGE - A bar code scanner, more particularly a laser 
imaging system for generating a laser beam scan pattern with an 
extended depth of focus or working range, esp. for reading bar code 
symbols appearing on a label or on the surface of an article, (llpp 
Dwg.No. 1A/10) 
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Circular cylindrical or conical surface testing appts. - directs 
collimated light beam from Fizeau interferometer onto test surface 

and detects reflected light 
Patent Assignee: EASTMAN KODAK CO (EAST ) 
Inventor: CLEAVELAND E 

Number of Countries: 004 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

EP 352535 A 19900131 EP 89112595 A 19890710 199005 B 

US 4898470 A 19900206 US 88218756 A 19880712 199012 

Priority Applications (No Type Date) : US 88218756 A 19880712 
Cited Patents: AT 164460; US 3542473 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 352535 A E 17 

Designated States (Regional) : DE GB NL 
US 4898470 A 11 

Abstract (Basic) : EP 352535 A 

A collimated light beam from a Fizeau interferometer (34) is 
directed axially onto a specularly reflective conical surface (28) of a 
member (20) which reflects the light onto the surface to be tested. 

The surface to be tested, directly or indirectly reflects the 
light onto the conical specularly reflective surface which, in turn, 
reflects it back towards the interferometer, information on the 
trueness of the surface to be tested can be gained from inspection of 
the pattern of the interference between light projected by the 
interferometer and light reflected back to the interferometer. 

USE/ADVANTAGE - Optical elements or metal components. Hight degree 
of accuraty 
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Photocopier permitting deletion and/or addition of information - applies 
scanning laser beam modulated with original and with superposed data 

to electronic photograph processor 
Patent Assignee: TOKYO SHIBAURA DENKI KK (TOKE ) 
Inventor: NAGOH C 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 4495521 A 19850122 US 82421280 A 19820922 198506 B 

Priority Applications (No Type Date) : JP 7885627 A 19780713 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 4495521 A 6 

Abstract (Basic) : US 4495521 A 

The electronic copying apparatus includes a laser beam generator 
(2) and a beam splitter (4) . A f ocus/collimator (10) receives the 
laser beam which has been directed in one first direction by the 
splitter and focuses and sets the beam on an original (8) laid on a 
table (6) . 

The original (8) is scanned in a raster pattern , using the 
laser beam coming from the f ocus/collimator - The laser beam 
directed in the other direction by the splitter is transferred to an 
electronic photograph processor through a light modulator (14) a 
f ocus/collimator (16) and a beam deflector (18) . External data are 
superposed on the data corresponding to the electric signal,- from a 
photoelectric converters and the exposure laser beam is modulated 
according to the superposed data, thus making a copy containing the 
external data in addition to the information on the original. 
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Portable bar code scanning unit including surveillance tag deactivator - 
using label scanner and sensor with processing to detect and read bar 
codes and then generate deactivating signal 
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Multiple channel optical correlator system - focuses individually 
converging beams using holographic lens and diverging beams using 
correcting optical elements 
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Real-time optical multiple object recognition and tracking appts. - uses 
multipoint spatial filters to pre-define objects to be recognised at 
run- time 
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Selection of object features for image recognition - by passing 

col lima ted light through cassette of standard optical density cards 
for rapid optical matching 
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Real-time optical multiple object recognition and tracking appts. - uses 
multipoint spatial filters to pre-define objects to be recognised at 
run -time 

Patent Assignee: NAT AERO & SPACE ADMIN (USAS ) 
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Number of Countries: 001 Number of Patents: 002 
Patent Family: 
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US 7154718 A 19881115 US 87154718 A 19871210 198901 B 
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US 7154718 A 18 

Abstract (Basic) : US 7154718 A 

A beam splitter (24) is disposed to aplit a coherent laser beam 
(48) into object (26) and reference (28) beams. Beam expanders (50) 
and collimators (52) are positioned to transform the beams (26, 28) 
into coherent collimated light beams (26 1 , 28'). A 
two-dimensional spatial light modulator (54) is disposed in the 
object beam (26 ! ) to modulate the object beam (26 ! ) with optical 
information as a function of signals connected to X and Y inputs. 

A first t.v. camera (16) develops X and Y signals reflecting the 
contents of its field of vision. The X and Y signals are connected to 
the X and Y inputs of the two-dimensional spatial light modulator 
(54). A hololens (38) is positioned in the object beam (26 1 ) subsequent 
to the two-dimensional spatial light modulator (54) to focus the 
object beam (26 1 ) at a set of focal points (42). A planar 
transparency- forming film (32) is disposed exposable to form a multiple 
position interference filter. 

USE/ ADVANTAGE - Replaces time, space and cost-intensive digital 
techniques. Can also recognise multiple orientations of single object. 
This capability has potential for space applications where space and 
wt. are at a premium. 
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AU 9867449 A Based on patent WO 9844314 

Abstract (Basic) : WO 9844314 A 

The method involves collecting incident light simultaneously from 
all points of a two- dimensional scene using collimating optics. A 
portion of the incident col lima ted light is passed through an 
interferometer system having a number of elements so that the light 
is split into several coherent beams which travel along different 
optical paths inside the interferometer and then the coherent beams 
recombine to interfere with each other to form an exiting light. 

The exiting light is passed through a focusing optical system which 
focuses the exiting light on a detector having an array of detector 
elements . One of elements of the interferometer system is translated, 
so that an instantaneous optical path difference between the coherent 
beams generated by the interferometer system is scanned simultaneously 
for all the pixels of the scene where the portion of the collimated 
light originates, so that during the translating of the at least one 
element each of detector elements receives the image of one and only 
one pixel of the scene, so that at least a portion of the real image of 
the scene is stationary on the detector array at any time during the 
translating the image being still visible and recognizable. Each 
detector element produces a signal which is a particular linear 
combination of light intensity emitted by the pixel at different 
wavelengths, where the linear combination is a function of the 
instantaneous optical path difference. The signals of each detector 
elements are recorded as function of time suing a recording device. 

USE - For simultaneously measuring spectral intensity as function 
of wavelength of all pixels of two-dimensional scene while detecting 
real and stationary image of scene. 

ADVANTAGE - Utilises information available from collected incident 
light of image to decrease required frame time and increase 
signal-to-noise ratio. 
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US 6395769 A 14 

Abstract (Basic) : US 4480916 A 

A HeNe laser light is converted into a circular polarised beam , 
spatially filtered and collimated. The light beam is passed through 
a photoelastic modulator for modulating the relative phase of the two 
polarisation states of the optical field of the beam. The beam is then 
passed through a ROCHON prism which splits the beam into two 
orthogonally polarised components. One beam is reflected off the 
optical surface that is being measured and is recombined with the 
undeviated beam. 

The resulting irradiance distribution oscillates in the modulation 
frequency and the phase of the oscillation is dependent upon the 
optical path difference between the two beams. The detected 
interference signal is processed to extract the phase information. 

USE/ADVANTAGE - Measuring optical surfaces. High sensitivity. 
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Identification apparatus for recognising individuals by nail 
beds of their finger nails - includes photodetector sensor which 
senses amplitudes of beams of reflected light which are converted to 
digital representations which are stored in computer 
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Abstract (Basic) : US 5751835 A 

The identification apparatus includes light sources for providing 
beams of light. A modulator modulates the amplitudes of the light 
sources at respective frequencies. A lens focuses the beams of light. 
The light beams are coupled to the lens. A sensing port is coupled to 
an input port and an output port for illuminating a discrete portion of 
the individual for identification with the beams of light and 
sensing a corresponding series of beams of the light reflected from the 
discrete portion. 

A photodetector sensor, sense the amplitudes of the beams of 
reflected light. An analog-to-digital converter converts the output of 
the photodetector sensor to the digital representations of the 
amplitudes. A computer stores the results of the digital representation 
of the amplitudes in a form which uniquely identifies the individual 

USE - For rapid identification of individuals . 

ADVANTAGE - Is inexpensive, does not carry social stigma of law 
enforcement. Does not require storage or manipulation of vast amounts 
of data. Is neither cumbersome or intrusive. 

Dwg. 8/lla 

Title Terms: IDENTIFY; APPARATUS; RECOGNISE; INDIVIDUAL; NAIL; BED; FINGER; 

NAIL; PHOTODETECTOR; SENSE; SENSE; AMPLITUDE; BEAM; REFLECT; LIGHT; 

CONVERT; DIGITAL; REPRESENT; STORAGE; COMPUTER 
Derwent Class: S03; S05; T01; T05 
International Patent Class (Main) : G06K-009/00 
File Segment: EPI 



File 348: EUROPEAN PATENTS 1978-2001/APR W05 





(c) 


2001 European Patent Office 


File 


349:PCT 


Fulltext 1983-2001/UB=20010419, UT=20010405 




(c) 


2001 WIPO/MicroPat 


Set 


Items 


Description 


SI 


26526 


(IDENTIF? OR RECOGNI? OR DISTINGUISH? OR MAK??? (2N) OUT OR ■ 






SCAN? OR INSPECT? OR VERIF?) (3N) (PATTERN? ? OR ARRANGEMENT? ? 




OR OUTLINE? ? OR COMPOSITION? ? OR COMPOSE? ?) 


S2 


7 


(BROADBAND OR BROAD () BAND) ( 2N) OPTIC? ( 2N) INTERFEROMET? 


S3 


1718 


OPTIC? (3N) INTERFEROMET? 


S4 


8694 


COLLIMAT? (3N) (LIGHT? OR BEAM?) 


S5 


14158 


(SPLIT? OR DIVID?) (3N) (LIGHT? ? OR BEAM? ?) 


S6 


15422 


MODULAT? ( 5N) (LIGHT? ? OR BEAM? ? OR RAY? ?) 


S7 


9801 


SHIFT? (3N) FREQUENC??? 


S8 


1008 


(ACOUSTOO OPTIC? OR ACOUSTOOPTIC? ) (2N) MODULAT? 


S9 


11774 


(POLARIZ? OR POLARIS?) (3N) (LIGHT? ? OR BEAM? ? OR RAY? ?) 


S10 


44412 


(REFLECT? ? OR REFLECTING OR REDIRECT? ? OR REDIRECTING OR 



RE ( ) (DIRECT? ? OR DIRECTING)) (3N) (LIGHT? ? OR BEAM? ? OR RAY? 
?) OR DIRECT? (3N) COUPL??? 

511 17472 SCAN?(3N) (LIGHT? ? OR BEAM? ? OR RAY? ?) 

512 1917 OPTIC? (3N) PROCESS? (3N) (ENERG??? OR LIGHT? ? OR BEAM? ? OR 

RAY? ?) 

513 272 (FINGERNAIL? ? OR TOENAIL? ?) (3N) BED? ? OR NAILBED? ? OR N 

AIL? ?(3N)BED? ? 

514 28518 (IDENTIF? OR RECOGNI? OR DISTINGUISH? OR MAK??? (2N) OUT OR 

INSPECT? OR VERIF?) (3N) (PERSON?? OR SOMEONE OR ANYONE OR INDI 
VIDUAL? ? OR PEOPLE OR HUMAN? OR PERSONNEL OR IDENTIT???) OR 
BIOMETRIC? 



S15 


1 


SI AND S2 




S16 


1 


S2 AND S4 




S17 


9771 


S1/TI,AB,CM OR IC=G06K-009 




S18 


162 


S4 (S)S5:S12 AND S17 




S19 


13943 


(IDENTIF? OR RECOGNI? OR DISTINGUISH? 


OR MAK??? (2N) OUT OR 




SCAN? OR INSPECT? OR VERIF?) (3N) PATTERN? 


? 


S20 


29 


S19/TI,AB AND S18 




S21 


165 


S4 (S)S5(S)S6 




S22 


14 


S3 AND S21 




S23 


1 


S13(S)S14 





2/3, K/l (Item 1 from file: 348) 

DIALOG (R) File 348: EUROPEAN PATENTS 

(c) 2001 European Patent Office. All rts . reserv. 



00481543 

Large signal three -level super fluore scent fiber sources 

Superfluoreszierende Dreiniveau-Faserlichtquellen von hoher Ausgangsleistun 

g 

Sources super f luorescentes a trois niveaux a haute puissance en fibre 
optique 

PATENT ASSIGNEE: 

THE BOARD OF TRUSTEES OF THE LELAND STANFORD JUNIOR UNIVERSITY, (242259), 
857 Serra Street, 2nd Floor, Stanford, California 94305-6225, (US), 
(applicant designated states: DE; FR; GB; IT) 
INVENTOR: 

Kalman, Robert F., 785 Pinon Court, Sunnyvale, California 94086, (US) 
Digonnet, Michael J. F. , 2307 Harvard Street, Palo Alto, California 93406 
, (US) 

Wysocki, Paul F., 123-F Escondido Village, Stanford, California 94305, 
(US) 

LEGAL REPRESENTATIVE: 

Maury, Richard Philip et al (52806), Sommerville & Rushton 11 Holywell 
Hill, St. Albans Herts. AL1 1EZ, (GB) 
PATENT (CC, No, Kind, Date) : EP 476800 A2 920325 (Basic) 

EP 476800 A3 921230 
EP 476800 Bl 960228 
APPLICATION (CC, No, Date) : EP 91302184 910314; 
PRIORITY (CC, No, Date): US 584806 900918; US 666264 910307 
DESIGNATED STATES: DE; FR; GB; IT 

INTERNATIONAL PATENT CLASS: H01S-003/06; G01C-019/72; 
ABSTRACT WORD COUNT: 84 



LANGUAGE (Publication, Procedural, Application 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
(English) EPABF1 748 
(English) EPAB96 598 
(German) EPAB96 534 
(French) EPAB96 673 
(English) EPABF1 10179 
(English) EPAB96 9651 

- document A 10927 

- document B 11456 

22383 



English; English; English 



Total 
Total 
Total 



CLAIMS A 
CLAIMS B 
CLAIMS B 
CLAIMS B 
SPEC A 
SPEC B 
word count 
word count 



word count - documents A + B 



...SPECIFICATION The present invention advantageously uses this unexpected 

characteristic of three-level systems. 

Sensor Applications 

The source of the present invention is particularly useful as a 
broadband optical source for an optical interferometer sensor such 

as a rotation sensor. An exemplary rotation sensor 1500 that can be 

advantageously used in combination with the source of the present 

invention. . . 



..SPECIFICATION The present invention advantageously uses this unexpected 
characteristic of three-level systems. 

Sensor Applications 

The source of the present invention is particularly useful as a 
broadband optical source for an optical interferometer sensor 
such as a rotation sensor. An exemplary rotation sensor 1500 that can be 
advantageously used in combination with the source of the present 
invention. . . 
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. . .ABSTRACT kind which produces a wavelength multiplexed optical output 
signal comprises a broadband optical source, and a tunable filter in the 
form of a Fabry-Perot interferometer connected to receive a broadband 
optical signal from the source. The interferometer is repeatedly swept 
through its pass band by a control signal of triangular or sawtooth 
waveform, producing a swept... 

...SPECIFICATION drawbacks of the prior optical transducer and its detector 
system. 

According to the present invention, there is provided an optical 
transducer system comprising a broadband optical signal source, an 
optical transducer arranged to receive an optical input signal 
from the source and to produce therefrom a wavelength multiplexed 
digital optical output signal representative of a parameter being 
monitored by the transducer, and detector means coupled to receive... 

...optical output signal from the transducer, characterised in that said 
input signal is a swept wavelength signal derived from the source by 
means of an interferometer coupled to receive a broadband optical 
signal from the source and means for varying the wavelength of the 
optical signal transmitted by the interferometer so as to produce said 
swept wavelength. . . 

...threshold level with which the output signal from the transducer is 

compared, whereby to compensate automatically for any wavelength drift in 
the source and any changes in the overall transmission characteristics 
in the interferometer • 

The interferometer is preferably a Fabry-Perot interferometer , 
and the broadband source preferably comprises at least two light 
emitting diodes with different by partially overlapping output spectra. 



Furthermore, there is preferably provided control means for maintaining 
the amplitude of the optical signal transmitted by the interferometer 
substantially constant, which control means preferably comprises a photo- 
sensitive detector coupled to receive the optical signal transmitted 
by the interferometer, a differential amplifier coupled to receive the 
output of the photo-sensitive detector and a reference level so as to... 

. . . CLAIMS Bl 

I. An optical transducer system comprising a broadband optical 
signal source, an interferometer coupled to receive a broadband 

optical signal from the source, means for varying the wavelength of 
the optical signal transmitted by the interferometer, an optical 
transducer coupled to receive the varying... 

...source comprises at least two light emitting diodes with different but 
partially overlapping output spectra. 

II. A variable wavelength optical source for a wavelength multiplexed 
optical transducer, the source comprising a broadband optical 

source, an interferometer coupled to receive a broadband optical 

signal from the source, and means for varying the wavelength of the 
optical signal transmitted by the interferometer so as to produce a 
swept wavelength. . . 
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...SPECIFICATION reflectivity advantages of a MGC will be formulated 

followed first by consideration of its mode selective effects in the TMC 
arrangement . 

The MGC is an optical interferometer with a broadband reflector 
and a rotatable grating, which is mounted at the blazed angle, reflecting 
the 1st order of the grating parallel to the incident beam. Analysis... 
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Detailed Description 

the effects of diffraction limit resolution. One way to achieve higher 
resolution is to exploit an approach that is widely used in the radio and 
optical spectral regions - interferometry . We show that a broadband 
x-ray interferometry is possible using current technology, and we have 
established the viability of this approach using laboratory measurements 
of a prototype interferometer. 

For astronomers, interferometry has... 
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English Abstract 

An interferoxnetric sensor includes a broadband optical source, a 
depolarizer for depolarizing optical radiation emitted by the 
broadband optical source, a matched interferometer , a sensing 
interferometer, and a detector. The matched interferometer contains a 
phase modulator. The sensor is configured so that the optical path length 
difference in. . . 



Detailed Description 

non-limiting embodiment of the present invention, there is provided 
apparatus for interferometric sensing, which apparatus comprises a 
broadband optical source, a depolarizer for depolarizing optical 
radiation emitted by the broadband optical source, a matched 
interferometer / a sensing interferometer, and a detector, the matched 
interferometer being such that it contains a phase modulator and the 
apparatus being SUBSTITUTE SHEET (RULE 26) such that the optical path 
length difference in the sensing interferometer is approximately equal to 
the optical path length difference in the matched interferometer . 

The broadband optical source may be a light emitting diode, or a 
superflu ores cent fiber source, or a super-luminescent diode. 

The depolarizer may be a Lyott ... described solely by way of example and 
with reference to the accompanying drawings in which: 

4:1 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows interferometric sensing apparatus including a broadband 

optical source and a depolarizer; Figure 2 shows interferometric 
sensing apparatus containing an optical fiber sensing interferometer; 
Figure 3 show an optical fiber sensing interferometer; C. . . 
interferometric sensing apparatus being used in a seismic streamer. 

DETAU-ED DESCRIPTION OF PREFERRED EMBODIMENTS 

With reference to Figure 1, there is provided apparatus for 

interferometric sensing comprising a broadband optical source 1, a 
depolarizer 2 for depolarizing optical radiation emitted by the 

broadband optical source 1, a matched interferometer 3 containing a 
phase modulator 4, a sensing interferometer 5, and detector 6. The 
apparatus is such that the optical path length difference in the... are 
the same, while the wavelength of a Bragg grating in one interferometer 
is different than the wavelength of a Bragg grating in any other 

interferometer . The unique broadband optical radiation for each 
optical fiber sensing interferometers 81, 82, and 83 is derived from the 
broadband sources 84, 85, and 86, whose output radiation is... 

Claim 

CLAIMS Apparatus for interferometric sensing comprising a. a broadband 

optical source; b. a detector; and C. an optical path between the 
source and the detector, the optical path including: 



i. a depolarizer in the path for depolarizing optical radiation emitted 



by the broadband optical source, a matched interferometer in the 

path to receive optical radiation from the source, and a sensing 
interferometer to receive optical radiation from the matched 
interferometer, the matched interferometer... 
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Detailed Description 

measures the optical properties of a structure interf erometrically 
using a short coherence length or frequency tunable light source. 

In one embodiment the system includes an interferometer which includes 
a broadband optical radiation source; an optical radiation detector; 
a reference optical reflector; a first optical path leading to the 
reference optical reflector; and a second optical path ... forming part of 
the imaging system includes a polarization diversity receiver, or 
alternatively a polarization analyzer. In still another embodiment the 
source consists of a broad band optical source, an interferometric 

detector using an optical spectrum analyzer wherein the Fourier 
transform of the spectrum is used to derive the reflectance profile of 
the sample. 

It should. . . 
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Claim 

only by the appending CLAIMS 

CLAIMS 1. Fiber optic gyroscope interferometer including a broadband 

light source, a fiber optic coil, means to detect a Sagnac. phase shift 
as a result of light passing through the fiber optic coil and. . .by the 
International Bureau on 05 February 1988 (05.02.88); original claims 1-10 
replaced by amended claims 1-10 (5 pages)] 1. Fiber optic gyroscope 
interferometer including a broadband light source, a fiber optic coil, 
me ans to detect a Sagnac phase shift as a result of light passing 
through the fiber optic coil... 
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English Abstract 

A wavelength monitor (25) uses a diffraction grating (35) and a beam 
splitter (31) . Light from a superluminescent diode (SLD) is supplied to 
the beam splitter (31) and is projected onto the grating (35) . The 
grating is formed by holographically projecting a diffraction pattern 
onto a polished surface which is then photoetched, thereby creating a 
blazed diffraction grating corresponding to the projected pattern. The 
etched grating is used as a master, wherein the etched grating is coated 
with reflective material. The reflective material is then transferred to 
a prepared substrate that has an ultra-low thermal expansion coefficient 
to form a low cost replica diffraction grating. The grating (35) formed 
in this manner becomes a v very stable and efficient dispersive element 
that forms a spectrum of the SLD output that is free of ghost images and 
accurately reproduces the spectral distribution. A pair of optical 
sensors (41, 42) detect an imbalance in reflected light, providing an 
indication of wavelength deviation. 



ANIEWED CLAMS 

[received by the International Bureau on 05 February 1988 (05.02.88); 
original claims 1-10 replaced by amended claims 1-10 (5 pages)] 1. Fiber 
optic gyroscope interferometer including a broadband light source, 
a fiber optic coil, me ans to detect a Sagnac phase shift as a result of 
light passing through the fiber optic coil and a wavelength monitor to 
provide a wavelength deviation signal for controlling the light source, 
characterized by: 

(a) a blazed reflective diffraction grating; (b) means to transmit light 
from the fiber optic coil to the blazed reflective diffraction grating, 
said means including light collimating means capable of protecting 
the light onto a significant surface area of the blazed refraction 
grating; (c) a beam splitter receiving said light reflected from the 
refraction grating; (d) the light supplied to a wavelength monitor being 
transmitted through the beam splitter to the collimating means; (e) 
the light reflected into the beam splitter being transmitted through 
the means to collimating means in a manner which focuses the reflected 
light into the beam splitter; (f) optical sensor means to detect an 
unbalanced state of the light entering the beam spliter; and (g) the 
light reflected from the blazed diffraction grating being retroflected 
through the means to collimate back to the beam splitter so that the 
optical sensor means detects an off-axis condition of the reflected 
light. 

2. Fiber optic gyroscope as described in claim 1, further characterized 
by: 

the light reflected into the beam splitter being transmitted through the 
means to collimate in a manner which focuses the reflected light into the 
beam splitter. 

3. Fiber optic gyroscope as described in claim 2 further characterized 
by: 

the light supplied to the wavelength monitor being transmitted through 
the beam splitter to the collimating means; and the light reflected 
from the blazed diffraction grating being retroreflected through the 
means to collimate back to the beam splitter so that the optical 
sensor means detects an off-axis condition of the reflected light. 

4. Fiber optic gyroscope as described in claim 1 or 3, further 
characterized by: 

the means to collimate being a collimating lens. 

5. Fiber optic gyroscope as described in claim 1 or 3, further 
characterized by: 

(a) the diffraction grating and the beam splitter each having means for 
mounting; (b) a base upon which the diffraction grating and the beam 
splitter are mounted; (c) the base and each means for mounting having 
mating surfaces, wherein the base and each means for mounting are mated; 
and (d) the mating surfaces being polished sufficiently for each of said 
means for mounting adhering to the base by Van der Walls forces to secure 
each means for mounting to the base. 

6. Fiber optic gyroscope as described in claim 1, further 
characterized-by : 

means to effect a control signal in response to the detection of an 
unbalanced state of light entering the beam splitter, wherein the control 
signal is used to control the light wavelength of the Coherent light 
source . 

7. Fiber optic gyroscope as described in claim 1 or 6, further 
characterized by: 

the light source being a superluminescent diode. 



8. Fiber optic gyroscope as described in claim 1, further characterized 
by the blazed diffraction grating being formed by: 



(a) preparing a surface of a master grating; (b) applying a photoresist 
material to the surface; (c) holographically generating a pattern 
corresponding to a grating pattern to be etched into the master surface7 

(d) projecting the holographically generated pattern onto photoresist so 
as to expose the photoresist; (e) etching the master surface in order to 
contour the surface in accordance with the diffraction pattern as 
represented by the exposed photoresist; (f) removing any remaining 
photoresist from the master surface7 (g) depositing a parting material on 
the master surface; (h) coating of the master surface with a reflective 
material, the reflective material being coated over the parting material; 

(i) preparing a surface of a new thermally stable substrate so as to 
permit the reflective material to be bonded to the new substrate; (j) 
bringing the surface of the new substrate into contact with the coated 
surface of the master; and (k) separating the surfaces in a manner which 
resu Its in the reflective coating materia 1 remaining bonded to the new 
substrate and becoming separated from the master. 

9. Interferometer including a coherent light source generating coherent 
light, a wavelength monitor, and means to conduct the coherent light to 
the wavelength monitor, characterized by the wavelength monitor 
including: 

(a) a blazed reflective diffraction grating formed by preparing a master 
surface having a blazed diffraction grating pattern thereon, depositing 
of a parting material on the master, coating of the master with a 
reflective material, the reflective material being coated over the 
parting material, preparing a surface of a new substrate so as to permit 
the reflective material to be bonded to the new substrate, bringing the 
surface of the new substrate into contact with the coated surface of the 
master, and separating the surfaces in a manner which results in the 
reflective coating material remaining bonded to the new substrate and 
becoming separated from the master; (b) means to transmit light to the 
blazed reflective diffraction grating, said means including light 

collimating means capable of protecting the light onto a significant 
surface area of the blazed refraction grating; (c) a beam splitter 
receiving said light reflected from the refraction grating; (d) the light 
supplied to a wavelength monitor being transmitted through the beam 
splitter to the collimating means; (e) the light reflected into the 
beam splitter being transmitted through the means to collimating means in 
a manner which focuses the reflected light into the beam splitter; (f) 
optical sensor means to detect an unbalanced state of the light entering 
the beam spliter; and (g) the light reflected from the blazed diffraction 
grating being retroflected through the means to collimate back to the 

beam splitter so that the optical sensor means detects an off-axis 
condition of the reflected light. 

10. Interferometer as described in claim 9, further characterized by: 
(a) the diffraction grating and the beam splitter each having means for 
mounting; (b) a base upon which the diffraction grating and the beam 
splittel are mounted; C& the base and each means for mounting having 
mating surfaces, wherein the base and each means for mounting are mated; 
and (d) the mating surfaces being polished sufficiently for each of said 
means for mounting adhering to the base by Van der tolls forces to secure 
each means for mounting to the base. 

.1 
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ABSTRACT EP 510540 A2 

A method of driving a ferroelectric liquid crystal spatial light 
modulator at high speed is provided. An optical pattern recognition 
system is also provided which is capable of recognizing or identifying 
two-dimensional image information in real time by using this method. 

The driving method includes a means for driving the optically addressed 
type ferroelectric liquid crystal spatial light modulator without a light 
reflection separation layer; a means for modulating the intensities of 
the writing light and the reading light emitted from a laser diode and 
from a liquid crystal light shutter which uses a ferroelectric liquid 
crystal as the light modulating medium; and a means for synchronizing the 
spatial light modulator driving means with the means for modulating the 
intensities of the writing and reading light. The driving method is 
characterized in that it tops emitting the reading light while the write 
voltage is applied to the spatial light modulator. The optical pattern 
recognition system is a joint transform light correlator which performs 
the following operations: simultaneously Fourier-transforming by using 
coherent light at least one reference image including specified marks and 
at least one input image to be entered; displaying the 

Fourier- trans formed image on the optically addressed type spatial light 
modulator; and Fourier-transforming the displayed Fourier-transformed 
image again to produce correlation peaks that correspond to the 
two-dimensional correlation coefficients between the reference image and 
the input image. The means for generating the coherent light is the laser 
diode, and the means for performing the Fourier transform two times is 
one and the same Fourier transform lens, (see image in original document) 
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An optical pattern recognition system and driving method of 

ferroelectric liquid crystal spatial light modulator 

INTERNATIONAL PATENT CLASS: G06K-009/74 ... 

. . .ABSTRACT A2 

A method of driving a ferroelectric liquid crystal spatial light 
modulator at high speed is provided. An optical pattern recognition 
system is also provided which is capable of recognizing or identifying 
two-dimensional image information in real time by using this method. 

The driving method. . . 

...driving method is characterized in that it tops emitting the reading 
light while the write voltage is applied to the spatial light modulator. 
The optical pattern recognition system is a joint transform light 
correlator which performs the following operations: simultaneously 
Fourier- trans forming by using coherent light at least one reference image 
including. . . 



..SPECIFICATION 101 is a laser diode (LD) for writing, 102 a first 
collimator lens, 103 a first beam forming prism, 104 an electrically 
addressed type spatial light modulator , 105 a polarized light beam 



splitter , 106 a Fourier transform lens, 107 an FLC-OASLM, 108 a laser 
diode (LD) for reading, 109 a second collimator lens, 110 a second beam 



. . .marks and at least one input image to be entered, both images being 

displayed on the image display means, includes the writing LD 101, first 
collimator lens 102, first beam forming prism 103, electrically 

addressed type spatial light modulator 104, polarized light beam 
splitter 105, image input terminal 115, drive control circuit 112 and 

power supply 113. A means for optically Fourier-transforming the coherent 

image and producing a. . . 

. . .means for converting the joint Fourier-trans formed image into an 

intensity distribution image and displaying the intensity distribution 
image on the optically addressed type spatial light modulator 
includes an FLC-OASLM 107, drive control circuit 112, and power supply 
113. A means for reading the intensity distribution image displayed on 
the optically addressed type spatial light modulator by using the 
coherent light includes a laser diode for reading 108, second 
collimator lens 109, second beam forming prism 110, drive control 
circuit 112 and power supply 113. A means for Fourier-transforming the 
intensity distribution image read out into a two-dimensional correlation 
image distribution of the reference image and the input image includes a 
Fourier transform lens 106 and a polarized light beam splitter 
105. A light -electricity conversion element for detecting the intensity 
of correlation peaks that correspond to the correlation coefficients 
between the reference image and the input image contained. .. the invention 
will be explained. Figure 16 shows the configuration of the embodiment 
which uses an FLC-OASLM rather than the electrically addressed type 
spatial light modulator as the image information input means. 
Designated 117 is a second FLC-OASLM, 118 a focusing lens, 119 an object 
to be input, and 120... 

...specified marks and at least one input image to beentered, both images 
being displayed on the image display means, includes the writing LD 101, 
first collimator lens 102, first beam forming prism 103, second 
FLC-OASLM 117, polarized light beam splitter 105, drive control 
circuit 112 and power supply 113. A means for optically 
Fourier-transforming the coherent image and producing a joint 
Fourier-transformed image... 

. . .means for converting the joint Fourier-transformed image into an 

intensity distribution image and displaying the intensity distribution 
image on the optically addressed type spatial light modulator 
includes an FLC-OASLM 107, drive control circuit 112, and power supply 
113. A means for reading the intensity distribution image displayed on 
the optically addressed type spatial light modulator by using the 
coherent light includes a laser diode for reading 108, second 
collimator lens 109, second beam forming prism 110, drive control 
circuit 112 and power supply 113. A means for Fourier-transforming the 
intensity distribution image read out into a two... 

CLAIMS 1. Optical pattern recognition system which automatically 

recognizes or measures a specified pattern from two-dimensional 
images comprising 
an image display means (104), (117) for displaying at least one... 

...the reference image and the input image; and 

that said second laser source has an oscillation wavelength which is 
longer than 660 nm. 

2. Optical pattern recognition system as claimed in claim 1, wherein 

the optically addressed type spatial light modulator (107) uses a 
hydrogenated amorphous silicon as the photoconductive layer. 

3. Optical pattern recognition system as claimed in claim 1 and 2, 

wherein the image display means (104), (117) is an optically 
addressed type ferroelectric liquid crystal spatial light modulator 
having a light reflection layer. 

4. Optical pattern recognition system as claimed in claim 1 and 2, 
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A fast pattern recognition system includes a combination of digital 
and analog processing circuitry which allows the system to achieve super 
computing processing speeds within an open personal computer 
architecture. The system receives a bit map which is representative of 
the unknown pattern, such as a picture of an unknown person. The bit map 
could have multiple people in it - no other system has "faces in the 
crowd" ability. The bit map associated with the unknown pattern is then 
pre-processed and compared against a plurality of known patterns in a 
database to determine how well the unknown pattern correlates with the 
known patterns . 
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English Abstract 

A method and apparatus for analyzing an optical image of a scene to 
determine the spectral intensity of each pixel thereof, by: collecting 
(20) incident light from the scene; scanning (22) the incident light; 
passing the scanned light through an interferometer (24) which outputs 
modulated light corresponding to a predetermined set of linear 
combinations of the spectral intensity of the light emitted from each 
pixel; focusing the light ouputted from the interferometer on a detector 
array (26); and processing (28) the output of the detector array to 
determine the spectral intensity of each pixel thereof. 
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Detailed Description 

spectral intensity of each pixel thereof, comprising: collecting 
incident light from the scene; scanning the incident light along at least 
one dimension; passing the scanned light through an interferometer 
which outputs modulated light corresponding to a predetermined set of 
linear combinations of the spectral intensity of the light emitted from 
...method comprising the steps of. (a) collecting incident light 
simultaneously from all points of the two-dimensional scene using 
collimating optics; (b) passing said incident collimated light 
through an interferometer system having a number of elements, so that 
said light is first split into two coherent beams which travel 
along different optical paths inside said interferometer and then 
said two coherent beams recombine to interfere with each other to form an 
exiting light; (c) passing said exiting light through a focusing. . . 

...light through an interferometer system having a number of elements, so 
that said light is first split into two coherent beams which travel along 
different optical paths inside said interferometer and then said two 
coherent beams recombine to interfere with each other to form an exiting 
light; (c) passing said exiting light through a focusing. . .because in 
this way every detector within the array 36 corresponds to a single 
optical phase difference through- the etalon 33 of the Fabry Perot 
interferometer 33. The optical system 31 can be either refractive or 
reflective. 



